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(54) APPARATUS FOR VISUALLY INSPECTING FLUIT AND VEGETABLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
visually inspecting fruits and vegetables which can 
visually inspect a plurality of kinds of fruit and 
vegetables. 

SOLUTION: The apparatus inspects fruit and vegetables 
1 by picking up an appearance and processing image 
characteristics according to the kind. The apparatus 
includes a pickup device 7 for picking up images of the 
fruit and vegetables 1 , an illumination device 6 for 
illuminating the fruit and vegetables 1, a background 
device 3 for forming a background in accordance with 
the kind of the fruit and vegetables 1, a memory 9 in 
which procedures for processing images for each kind of 
the fruit and vegetables 1 are stored, and an image- 
processing apparatus 10 for taking the image-processing 
procedures conforming to the kind of the fruit and 
vegetables 1 from the memory 9 and processing the 
image taken from the pickup device 7. 
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NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Equipment which photos the appearance of garden stuff characterized by providing the 
following, carries out the image processing of the feature according to the kind, and inspects it. Image 
pck-up equipment which photos garden stuff. The lighting system which illuminates garden stuff. 
Background equipment made into the background according to the kind of garden stuff. The image 
processing system which processes the picture which incorporated the image-processing procedure 
according to the kind of garden stuff, and was taken in from the aforementioned image pck-up 
equipment from the memory which stored the image -processing procedure for every kind of garden 
stuff, and this memory. 

[Claim 2] The aforementioned image pck-up equipment is garden stuff visual-inspection equipment 
according to claim 1 characterized by attaining adjustment of distance with garden stuff according to the 
kind of garden stuff. 

[Claim 3] The aforementioned lighting system is garden stuff visual-inspection equipment according to 
claim 1 characterized by attaining change of a lighting color according to the kind of garden stuff. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which conducts 

visual inspection [ garden stuff] according to the kind. 

[0002] 

[Description of the Prior Art] Visual inspection of garden stuff, such as a watermelon and a melon, has 
been conventionally conducted by the experienced person. However, since the inspection by people is 
based on experience, dispersion produces it in many cases in a judgment result. Moreover, in a 
prolonged judgment, that judgments differ occurs in the direction of the start and the end. For this 
reason, the method of inspecting mechanically using an image processing technique has come to be 
adopted recently. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is limited to one kind of garden stuff so that 
garden stuff to be examined may say such mechanical arrangement as a watermelon. Garden stuff has 
many to which shipment time is limited, and the annual operating ratio of the equipment with which 
inspection was limited to one kind is low. For this reason, the visual-inspection equipment which can 
inspect the garden stuff of two or more kinds with one equipment is called for. 

[0004] this invention was made in view of the above-mentioned trouble, and aims at offering the garden 
stuff visual-inspection equipment in which two or more kinds of visual inspection of garden stuff is 
possible. 
[0005] 

[Means for Solving the Problem] In the equipment which invention of a claim 1 photos the appearance 
of garden stuff, and carries out the image processing of the feature according to the kind, and inspects it 
since the above-mentioned purpose is attained The image pck-up equipment which photos garden stuff, 
the lighting system which illuminates garden stuff, and the background equipment made into the 
background according to the kind of garden stuff, The image-processing procedure according to the kind 
of garden stuff is incorporated from the memory which stored the image-processing procedure for every 
kind of garden stuff, and this memory, and it has the image processing system which processes the 
picture taken in from the aforementioned image pck-up equipment. 

[0006] As for garden stuff, the feature of appearance changes with kinds. For example, appearance will 
be influenced by the state of the density of a mesh, if appearance is influenced in the state of stripes and 
a watermelon is a melon. For this reason, the image-processing procedure according to the kind of 
garden stuff is stored in memory, and the image-processing procedure which corresponds if the kind to 
inspect is decided is read and processed. Although the feature of appearance is judged as a binary picture 
in an image processing, the kind and background of garden stuff have an important relation in making it 
binary. Like a melon, in a bright color, a background is made dark, and like a watermelon, when a little 
dark, a background is made bright. Thus, by changing equipment according to the kind of garden stuff, 
visual inspection of two or more kinds of garden stuff can be conducted with one equipment. 



[0007] In invention of a claim 2, as for the aforementioned image pck-up equipment, adjustment of 
distance with garden stuff is attained according to the kind of garden stuff. 
[0008] According to the kind of garden stuff, the size and image pck-up range of garden stuff differ 
from each other in many cases. For this reason, it enables it to adjust the distance of garden stuff and 
image pck-up equipment, and enables it to acquire a suitable picture. 

[0009] In invention of a claim 3, as for the aforementioned lighting system, change of a lighting color is 
attained according to the kind of garden stuff. 

[0010] There may be a lighting color suitable for the kind of garden stuff. For this reason, a suitable 

picture is acquired by changing a lighting color according to the kind of garden stuff. 

[0011] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with 
reference to a drawing. Drawing 1 is drawing showing the composition of the operation form of this 
invention. Drawing 2 shows the X-X cross section of drawing 1 . Garden stuff 1 to be examined flows a 
band-conveyor 2 top. Background equipment 3 is formed in the both sides of a band conveyor 2, the 
crowning of both this background equipment 3 is connected, and the top cover 4 is formed. A curtain 5 
is formed before and after this top cover 4, and garden stuff 1 is covered. A lighting system 6 is formed 
inside the top cover 4, and garden stuff 1 is illuminated. A television camera 7 is formed in the slanting 
side and the upper part, and garden stuff 1 is photoed. In addition, although the case where four 
television cameras 7 are formed is shown in the slanting side, it is good also as two pieces. The camera 
inspection hole is prepared in background equipment 3 and the top cover 4. 

[0012] The color by the side of garden stuff 1 is changed into background equipment 3 by any of white 
and black they are. Moreover, a lighting system 6 switches the fluorescent lamp of the white light, and 
the fluorescent lamp of the daytime white light. A television camera 7 can be moved now in the 
direction of an axis. The switching control 8 is equipped with the input unit, and if the kind of garden 
stuff to be examined is inputted, it will perform change of the background of background equipment 3, 
change of the fluorescent lamp of a lighting system 6, and movement of a television camera 7 according 
to it. 

[0013] The image-processing procedure according to the kind of garden stuff is stored in memory 9. If 
the kind of garden stuff is directed to an image processing system 10 from a switching control 8, from 
memory 9, it will read the image-processing procedure according to the kind of garden stuff, will 
process the picture from a television camera 7, and will inspect appearance. 
[0014] Drawing 3 is drawing showing the structure of background equipment 3. The roll 12 of two is 
installed in parallel, belt credit of the cloth 13 is carried out, and one roll 12 is rotated by the motor 14. 
In cloth 13, white and the remaining half serve as black and the length direction half can make a 
background white and black by rotation of a motor 14. In addition, the camera inspection hole which is 
not illustrated is prepared in cloth 13. 

[0015] Drawin g 4 is drawing showing another background equipment 3. A sprocket 17 is formed in the 
upper and lower sides of the strip-of-paper board 15 which made the field of white and another side 
black for one field through the axis of rotation 16 like illustration. A background can be made into white 
and black by carrying out predetermined-number arrangement of such a strip-of-paper board 15 in the 
pitch of the width of face, hanging a chain 1 8 on the sprocket 17 of each upper and lower sides, and 
rotating one sprocket 17 by the motor 19. In addition, the camera inspection hole which is not illustrated 
is prepared in the strip-of-paper board 15. 

[0016] Draw ing 5 is drawing showing the composition of a lighting system. The fluorescent lamp 20 of 
the white light and the fluorescent lamp 21 of the daytime white light are arranged by turns to the top 
cover 4 down side, and each is connected to a power supply. A fluorescent lamp is switched by shutting 
off and replacing a power supply. For example, the white light is suitable the making case and, as for the 
cucumber, the daytime white light is suitable. 

[0017] Next, the visual inspection in an image processing system 10 is explained. When the kind of 
garden stuff is a melon, the network which is on the surface of a melon is extracted by the binary 
picture, and the density is evaluated. Moreover, evaluation of tone original with a melon is made. In the 



case of a watermelon, striped evaluation, tone, a stylar scar, etc. serve as an inspection item. 
[0018] The evaluation method of the stripes of a watermelon is explained as an example of these 
inspection. The ANAROKU picture acquired from the television camera 7 is changed into a digital 
image, and let black stripes and the green ground be binary pictures. Drawing 6 shows this binary 
picture. There are striped la, ground lb, and profile lc, and there are Id of twigs, jump striped le, etc. in 
striped la. 

[0019] First, as the 1st appearance evaluation, surface ratio of a striped area and the profile of a 
watermelon 1 is made into characteristic quantity, and appearance is evaluated from this. The ratios (a 
striped ratio is called) of the area of striped la and the area of a profile also including Id of twigs or 
jump striped le are computed. The image processing system 10 has the criterion of a suitable striped 
ratio, and evaluates the striped ratio computed based on this. In addition, although evaluated about four 
pictures acquired with four cameras 7, worst evaluation is considered as evaluation of the target 
watermelon. 

[0020] Next, a striped number is evaluated as the 2nd evaluation. As shown in drawing_7 , two or more 
horizontal lines are drawn at the predetermined intervals in a binary picture, the intersection length L is 
computed to each horizontal line, and it asks for the number from which this L becomes more than 
predetermined length. This removes the influence of narrow stripes or small jump striped le. Next, it 
asks for the average number per one horizontal line of the number obtained by all horizontal lines, and 
let this be a striped number. The image processing system 10 has the criterion of a suitable striped 
number, and evaluates the striped number computed based on this. In addition, although evaluated about 
four pictures acquired with four cameras 3, worst evaluation is considered as evaluation of the target 
watermelon like a striped ratio. 

[0021] Thus, visual inspection catches the feature for every kind of garden stuff, and evaluation to 

criteria is performed. 

[0022] 

[Effect of the Invention] Since this invention enabled change of a background or lighting, adjustment of 
the position of a television camera, and selection of an image-processing procedure according to the 
kind of garden stuff, it can conduct visual inspection of the garden stuff of two or more kinds with one 
equipment, so that more clearly than the above explanation. 



[Translation done.] 



